Experimental details
The hydrogen atoms were located from the difference fourier map and their positional parameters were refined freely with U iso (H) values constrained to be 1.2U eq (C).
Discussion
The Birch reduction of arenes is known since many years [2] . We applied this reaction for the ipso-substitution of benzoic acids for the first time [3] . However, we succeeded in the Birch reduction of aromatic dicarboxylic acids only very recently [4] . For the transformation of terephthalic acid, it was important to have a high dilution in liquid ammonia, due to the low solubility of the intermediate tetraanions. Under such conditions we could even introduce labile functional groups such as nitriles, ethers or ketals. Interestingly, the 1-and the 4-position of terephthalic acid were bis-alkylated during the Birch reduction. All reactions afforded mixtures of cis-and trans-isomers, their ratios were determined by NMR spectroscopy. However, it was not possible to assign the cis-or trans-configuration by NOE (nuclear overhauser effect) measurements, since the functional groups are too far away from each other. Furthermore, the cyclohexadiene ring is planar and coupling constants are not indicative. Finally, we succeeded in recrystallization from ethanol, affording the pure trans-isomer as single crystals suitable for X-ray analysis. Thus, this was the only possibility to assign the relative configuration of the two acid groups. The molecule is located around a center of inversion thus the asymmetric unit contains one half of the molecule. Such a preference for the formation of trans-configured compounds can also be found in other 1,4-disubstituted cyclohexa-2,4-dienes, either in a stringent trans-configuration caused by crystallographic inversion symmetry within the molecule (CSD-Codes: LOMHOK [5] , SECPIZ [6], VECTED [7] ), or in a common trans-orientation without a crystallographic inversion symmetry fullfilled for the molecule (CSD-Codes: IJADUS [8], WAKBIU [9] ). The double bond can be found between C2 and C3', with 1.322(2) Å as expected. The bond length within the allyl group (C7=C8) is artificially shortened by the very anisotropic displacement parameters of these atoms being 1.283(3) Å. The cyclohexadiene ring is almost completely planar with a maximal deviation from the best plane of 0.0051(8) Å (C3, C3', resp.). The molecules are linked by strong O-H···O hydrogen bonds between the carboxylic acid groups to form chains along b. 
